Cardiovascular gene therapy: angiogenesis and beyond.
Recent advances in understanding the mechanisms of disease have produced many new targets for gene therapy. However, it has been difficult to convert these new insights into clinically useful applications. In the field of cardiovascular medicine, most clinical studies of gene therapy have focused on angiogenesis as a treatment for ischemia. Initial enthusiasm was supported by small, uncontrolled, phase 1 trials. However, several large efficacy studies have recently been published that have not shown clinically significant improvement, and a few well-publicized complications of gene therapy have cast a pall over the entire field. In this review, we will summarize specific technical aspects of cardiovascular gene therapy, examine the recent series of clinical studies, and explore the direction of future work for the principal cardiovascular diseases.